DOVODODOUVDOVDDOVODVDVIUVDDODDODD VD

AD83617s5

DEPARTMENT OF THE ANMY
Port Detrick
PFrederick, Maryland

TRANSLATION KO, P59

mm;lvml /9‘3




CLINICOBACTERIOLOGICAL AND EPTDEMIOLOGICAL
FINDINGS IN PSEJDOTUBERCULOSIS (& MAN

(Dedicated to Professor E. Rodemwaldt on his 85th Bixthday)

[Following is a translation of an article by Werner Knapp,
Institute of Rygieme of 'mbingm University, in the German-
languags publicatian Archiv 2 und Baktarjologie
(Archives for Hygiene and Bacteriology}, No 1.7, _Publishing
Rouse Urban and Schuarmenberg, Mmich.Bsriin, 1543, peges
369-380,/

Introduction: Ten years ago appeared the first report on abdomiral olini-
ool plcture (Inll:oft. 1953; Masshoff and Doelle, 1953) which presauted

the clinical symptome of appendicitis, ::psclally among children and ado-
lescents, and showed a morphologically sharply proncunced affection of Lthe
lymph nodes. The morphological picture of this wesenterial lymphadsnopathy
induced Masshoff to designate it as "purulemt reticulocytary lysphadenitis®,
the etiology of vhich was olarified shortly afterwards by Zeclating
pasteuralla pseudotubarculosis from woiised meswnterial lymph nodes apd br
the demcurtiration of sntivedies in the servm of surgical patiemts {(Knapp
and Magshoff, 1954; Knapp, 1954). The morphological picture aiallar to
talaremia, feline scabjes (?) and inguinal lympho caneed ‘aoneri
{1961) to suggeat "purulent reticulogrtary Inmmu a devinad
morphological substrete for gemeral clasaificatior and to differentiats

it on the baais of the respective etiology.

Rxperience of recent years has shown that the demomctretion of this
wmorprological substrate and the ommplaints snd symploms apparently indi-
caticg sn appandicitis call for a differmntial dlagnosis of an infection
vith pasteurells pswndotubsrsulosis. Through these cbsarvitions, greatsr
sttention has bem given alst in human medicine te this long familiasr
pathogen of veterinary modicine and mbssquent observations have been
asbodied in numercus reparts from the elinic amu the laboretory. Selectsd
recer. investigations form the baxis of this ccmmmisation which reports
on further clinical-basteriological and epidemiological findings during
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recent years and gives some pointers on laboratory diagnosis under consid-
eration of the experience acquired in bactsriological diagnosis.,

=~ Clinicobactericlogi demiological i

1) Forms of the Diseass: In human pssudotuberculosis, we distingaish
between two Torms ol the disease:

a) Severe septic-typhoidal; b) ernteric.

The earlier designation "appendicitic form" based on the clinical
gymptoms has been abandoned in favor of the designation "enteric lorm"
becauss the appendix shows as a rule either none or only minor manifesta-
tions of the inflarmation which were found primarily in the region of the
ileo-ocoecal lymph nodes, the serosa of the ileo-coecal region, the wall of

the distal ileum and of the coecum as the cause of the complaints resem-
bling appendicitis.

The point of visw of the pathologist in regard to humas pssudo-
tuberculosis has recently been thorcughly reviewcd by Masshoff (1962) so
that we need not enter on this aspect hers.

a) Septic-typhoidal Form: Knapp (1959) has fumished the most
recent review on the faw cases ir world-wide literature of this severe
form which generally leads to exitus with toxic manifastations, icterus
and coma. On the basis of : particular case, Knapp (1957) and Fischer
(1958) stressed the necessity for extending routine serum reactions for tne
dlaznosis of infections by Salmonella, Shigella and Brucells also to the
dlagnosis of the septic~typholdal and enteric forms of human psendotuber-
oculosis. Jndividual wmoamples show that indeterxinate intestizal infections
wdth non-charecterisiic due o Past. pseudotudberculosis repsatedly escaped
an easily possible stinlogioal clarification because of the sbsence of
routioe baoteriologiosleseroclogioal examinations and by reason of the
frequettly wery early administration of antibiotiecs and snlphonamides iu
vague lebrile affections. It is, therefore, today still impossible to
estimate the frequency of the ssptic-typhoidal foru.

It is probahle that the observations, cammmmnicated in a brief pote
by Koareth (1960), on three children (aged respectively 15 and 24 moaths
#nd 10 yoars) which were assumed to have died from the septic-typbaldal
form should not be classified under this form. The antibodies cdemanstrated
in non-saturated ssre from two childreu with strains of Past. peeudotuber-
culosis, type IT and/or IV (Nosbios 1960) do not permit any definite diag-
postic conciusions (Koapp 19593 Deniels 1962) without cross~over satursation
of the patientssre because of the antigen relations between Past. pseudo-
tuberculosis, type 1I and/or IV, and the B- mad/ar D-subgroup of Salmonella.
However, it is very probable that the severe pastroonteritis accompanied by
damage to the liver parenchys of ¢ male patimt, age 58, should be classi-
fied undar this form. In thia patient, an antibody titer to Past. peeudo-
tuberculosis, type V was still demcustiwted at 1:6,400 of serum diluticn
(Schmidt 1959, 1960).
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b) BEqteric Form: The clinical picture ol this generally benign
form cormwsponds to that of an acute and/sr subacute but rarely to a
chronic appandicitis. However, such a diagnosis is not confirmed surgi-
cally and/or hiatolegically in most cases. Oanly in infrequent cases do
the symptoms of a gastroenteritis with and without vomiting predaminate.

The first, generally asuts compliints are axperiwnced in the maso-
gaatric region or the lower right abdomina) quedrant. The temperature is
around 39-40°C. As in genuine appendicitis, the blood picture shows
leukacytosis whersas ths sedimentation rate is acoelerated, in contrast to
appendicitis (Lemnert 1957). & clinically rapid and reliable delimitation
of this form from genuine appendicitis by diflerential diagnosis is not
yet possible.

Rapid diagnosis by means of antibody demonsiration through slide
agglutinatinn at the badside suggested by wvarious authurs (Christiansen
1957; Berrmann 19373 Girard et al 1959) cannct be recosmended because of
the unreliable rosults (spontanecus agglutimation, cross reactions, etc.).
The diagnostic value of the intrecutanecus test with & filtered and care-
fully heated autolysate of P. pseudotubsrculoais, type I recomsmded in
recent years particularly by Mollaret (1941, 1962, 1963), also resains
questicnible, A positive reaction to this cutanecus test, the specificity
of which is not yet adequately demunstrated, doss not indicate whether the
retction of the patient means that he is suffering from the disease at the
ot or suffered from an earlisr infection by Pasteurelia. This test
consequently furnishes no inforwmation on the activity or inactivity of the
infection. A negative reaction to this test does ot uxslude an acunte
infsction as otservations including demonst-ation of the pathogen by
Nollaret (1961) snd Baren st sl {1961), have shown. In & ctze quoted by
Mollaret, no answar gould be glven to the question whether the cutaneous
reaction satually resained positive for 10 years or shiether the osnss of
the positive reacticn would have to he songht in & renewed and perbaps
latent infection or in trensverse reactlons. Positivs sidn reastions in a
child vdth tuberculosis and in individuals vacoinated against typhus were
observed aAlso by Mallaret (1961) when utilizing bacterial ekin antigens
but not with Ciltrates of sutolysed basteria. In our own expesrimmts,
guinea pigs senzitized wit: salm, typhoss mad/or schottmuelleri showed pos—
itive skdn reastion with filtretes of cultures, tresated Ly ultresonics, of
P. posudotuberculosis, type II and IV.

Because of the¢ uncertainty of diagnosis, sargery can gemerslly not
be avoided and we then find in the addaminal ocavity verying amcunts of &
clear sercus axsudats. The wosentarial lymph nodes; especially ir the
1lec-coeoal angle, are inflased and enlarged. Painful tumorodd indurations,
manifestations of a sch-ilws and ilens or a teruinal ileitis may be the
conssquends, in individual cases, of the eolargemsut of the lysph nodes
and/or tte inflsmation in the ileus and/or coscua (Graber and Imagp 19553
Berg and Hecker 1956; Greber 1956; Recker 1957; Schmidt 19593 Mpzo1959;
Brenser 1960; Iremmerer and Puchs 19603 Mair 1960; Armulf et al 19603
Peron ot al 19613 Xanet ot al 1y61) Odbel 1961; Joywux et al 1961;
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Katzmann 1962; Boettger 1962; Mollaret 1962, 1963) and may require in some
infrecuent cases on ileo 1 resection (Graber and Xnapp 1955, Berg and
Heclsr 1956; Masshoff 1962; Mollaret 1962, 1963). An srythema nodosum has
also been obsasrved in a few cases as a sign of hyperergic reaction (Morger
1962; Mollaret 1962).

Post-operative healing is quick and without complications as a rule
8o that an antibiotic vherapy is not needed. Antibiotics should be given
only for persisting or iterative abdominal complaints, for canmtiming
gastroenteritic symptoms, in fever which does not recede or only very
slowly, or when thv antibody titer does not drop over a pericd of several
weeks (Hecker 1957; Sander 1958; Knapp 1959, Mollaret 1962). In such
cages, it is sible that an early and orianted antibiotic therepy with
tatrecycline (Knapp 1955) may prevent a transformation of the enteric inmto
the septic-typhoidal form., Although no prodf of such ¢ transfarmation
axists as yet, it would seem reascnable to assuce this possibility,

According to Masshoff (1962), the septic-typhoidal and enteric forms
of humia pseudotuberculosis are distinguished from gemeral infections with
cyclic course and infectious alteration only by the dogres of the type and
axtent of the organic manifestations. The pathogenic progress is assumad
to be more closely related to typhus abdeminalis than to tuberculosis
(Graber and Knapp 1955; Graber 1956: Lamnert 1961).

2) of o1 Investigations in Germmy and abdroad detwsen
195, and 1958 (Enapp 1959) shows that efficient collaboration of the
cliniciap, pathologist and microbiologist would indiocate a greater inci-
dence of infections in man by P, pssudotuverculosis than has been assumed
so far. Other reports on the subject ars available from Germany (Sander
1558, 19603 Schmidt 1959, 1940; Schoen et al 1960; Kremmerer ana Fuchs
1960; Bdelhof? 1941; GAbel 1961; Paml and Rothermundt 1961; Boettger 1962;
Katsmaon 1962; Matsdorff 1962); Delgium (Callens ot al 1961); Canada
(Rnstko and Rodin 1962); Denmark (Frederiksem ot al 1962); England (Mair
ot al 1960; Randall and Mair 1962); Pranoe (reviev of litersture ky
Percebods 1961; Mollaret 1962, 1963, Gualda 19633; Betherlards (Daniels
1960, 1961, 1962, 1963); Yugoslavid (Guweli 1962); Austria (Flsss.et al
1958, 1960; Breun 1960; Brauner 1960); Switwerlsnd (Beer 1960; Lindemann
et al 1960; Norger 1962); and Csech-sloveicdia (Vortsl 1958).

The cases published up to 1957 by Knapp (19%9) had increased to 277
and/or 267 by early 1963. ‘fabie 1 groups them by the typs of exsmination
deteraining the dingn_oniu.




=~ Jbserva the en Institute of Hygiene

st s
222437 ITotal
I - Dwmonstraticn of pathogen 15 10 25

II - Demonstration of antibody
(characterisiic histological
findings)

I - Demcnstration of antibodies (no
histological examination or

findings uninown) 13 e 9?7

IV - Demcustration of antibody (non-
charecteristic histological
findings) 1 L 5

V¥V - Antidodies not dexonstrated
(histological findings
characteristic) 17 3
Total Cases/excl. V 117/110 160/157 277/267

If we assuxe the 10 cases listed under V in Table 1 as insufficiently
clarified diagnostically, there remain 257 casss in which bacteriology coo-
firmed the clinical-surgic:l apd/or histopatholiogical diagnoais of am in-
feotion with P. pssudotuberculosis bty demcnstration of the pathogen (25
patiets) or was made very probable by the demometretion of antibodies.
in the 10 patients, charesteristie alimiorl, ddoptic and histological
findings parmitted & prelixinary dlagnosis of the enteric form and dif-
forential dlagnosis exeluded tulsremia, feline scahies or lymphogrermloms
inguinal, without, however, bedng able to confirm the diagnosis through

ssrological findings. In 4 and/or 6 patients, antibodies to P. prendotu-
barculoais, type I weare cdither not demonstrated at all or only at the very
low titar of 1:20 to 1:40 of the serum dilution (Knapp 1959). Repeated
waninstions of the blood to eontrol the titer ourve was not possible with
these patients for exteroal ressons. The questiom viether sueh low titers
to P. pssudotuberculosis, type I possess diagnostis significance oan de
answered only after a large cbservational material is available. The view
points on the ¢uestion of . Timit titer™ in litersture by various suthars
are not uniforwm.

A breakdown of this larger statistical material by age and sex lsads
again to a confirmation of the firet repart that male adolescents imarily
cantact the benign form of humsr pseundotuberculosis. Our entire observa-
tional material is contrested Ly 227 males as aguinst L6 female pstiemts.
The oax of A sntes had pot bemn inticated. Two hundred foar patients
were betwesn & and 12 ysars of age. The youngest patient was less than 1
yoar old and the two oldest patients were aged 35 and 39 respectively. JNo
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indication of age was given for 19 ratients. Similar observations have
been reported recently by various amthors, including specifically Mollaret
(1960, 1962) with 30 and Daniels (1961, 1962, 1963) with 25 evaluated
cases,

Grouped by ssason of the year, thers were observed 79 cases in
January through March, 78 in April through June, 49 in July through
September, and 51 in October through December. A ocurve of monthly inci-
dents of the disease would indicate a pronounced apex in late fall and
winter and again in epring and early summer.

Hecker (1957) numbered among 20 patients 16 cases in November
through March and only 4 patients in June. A similar seasonal grouping
was observed by Mollaret (1962) in 30 cases described as pseudotuberculosis,
not all of which are however, adequately coufirmed in diagnosis by bacter-
iological-serclogical examination (Daniels 1962). Haemselt (1957), in 33
cases 9f purulent retioculocytary lymphadenitis established histologloally
(28 patients examined sarclogically showed 25 with antibodies to P. psesudo-
tuberculosis), found a proancunced incidencs of the disease especially in
the mouths of April through June (we cannot here discuss the cases inter-
prated histologically as infection by Pasteurella tut not wmmined bac-

teriologically and/or serologically or stioclogicaliy not sufficiently
documented).

A satisfactory explanation for the seascnal incidence in man has
not yet bemn found. More extensive investigatiocns in the field of veteri-
pary medicine on the seasonal incideooe in animals (e.g. cats, guinea pigs,
rebbits, birds, lap dogs, etc.) in specialiy frequent direct and/or *ndirect
contact with man would here produce some information.

The question — important from the epidemialogical viewpoint —
vhether patisnts in the country or in regular and/or frequent direct con-
tact with animals are affected more frequastly by pseudotuberculosis, is
not reliably snswered by the sxisting publications or our owa obssrvations.
The respective stateasnts by variocus axthors in regard to this question are
not documented by any sxact findings from a sufficisntly large experimental
material. The possibility of oootact infection is @iscussel in various
camsications (Greber and Dnapp, 1935; Latedx et al 19593 Derthon and
Mollaret 1960; Favre et al 1960; Nollaret 1960; Mair et al 1960; Lindemann
w#t al 1960; Norger 1962; Daniels 1960, 19623 Matsdorf 1962; Mollaret and
Barthon 1962; Randall and Mair 1962) oo individual, sibling, comsanity
and/or group indidendes having besn in ocontact with sick and/ar deceased
animals (either concurrently or same dxys or weeks earlier) such as cats,
gold bamatere, guinea pigs, dirds and lap dogs, wome of which showed anti-
bodies to P. pssudotuberculosis. Kowever, relisble confimmatiocn of such
contact infection is absent in all cases.

The low antibody titer (1:10) in a cat (Berthon and Nollaret 1960)
is insufficient to regard it as the source of infestion for children
suffering from the mnteric form. With the endemic existeance of P.
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pseudotuberculosis in many snimals, even a positive reaction of the intra-
sutaneous test with a siin antigen of P. pseudotuberculosis does not permit
any epidemiological conclusions.

So far only Daniels (1961, 1962) has been successful in tae simul-
taneocus demonstration of P. pseudotuberculosis in feces from a patient and
from the canary of the latter. He regarded the bird as the source of in-
fection for his patient uhcas antibody titer rose to 115,200, This first
isolation of P. peeudotuberculosis from feces (Dendels 1921) in which
Kampelmacher (1943) has also succeeded in the msantine, is a further indi-
cation for the euteric geesis of human pseundotuberculasis (Flamm and
Kovas 1958; Daniels 1961), in addition to the pathological findings.

= to 8

Knapp (1960) reported a few years ago in detail on the laborstory
diagnosis of infections by P. pseudotubarculosis. We ahall tharefore,
discuss briefly only a few of the points important for routine diagnostic
vhich are, however, either not at all or not sufficiently considered.

1) Mleroesopio and Culture Demopstretjon of Pathogen:

a) The more intense staining of the poles (pale staining) indicated
as charsctaristic for variely and agein and again looked for in microscopic
diagnosis of the pathogen is not ccmstant and is therefore without signifi-
cance for diagnosis ((dirard 1942; Van Loghem 1946).

b) All strains are motile at 22-30°C. The U-flask designed by
Baber (Knapp 1956), has been espetially suitahle for the demonstration of
the motility of allegedly non-motile streins,

¢) In an initial culture, some strains only at abont 22¢C
(Enapr 19563 Nair et al 19$0; Danisls 1961) or in an anasrobic milieu
(Kknapp and Masshoff 1954). It is therefore recammndsd to incubate the
specimms in several cultures, both undar asrobic and anasrcbic conditicns,
at 22°C and 37°C. Por isclation of P, pasudotuderculoscs frum feces
(sucaeeded insofar omly by Daniels (1961) and Kampelmasber (1963)) or other
specimens from mixed infectiuns, Daniels (1962) recommends 2itric descoy-
cholats agar acoording to Leifeon, the importance of which for differential
diagnosis between P, Peatdis and P. pseudctuberculoeis has already bean
pointed out by Thal aad Chen (1955), and the selesctive medium for
Pastenrella Wy Morrie {(1748).

2) aregt For blochemioal Aifforentia-
tion of cultures of suspected strains, there should be vaed primarily the
nutrient media and wstalxulic sxaminatiocns which male possibls st the same
time differential-disgnostic delimination against other varisties of
Pastesrells and Selmonella (Knapp 1960, Molla-et 1961; Le Minar and Ben
Hamida 1961; Mollaret aad Ls Minor 1962;. Neyer et al (1963) recoamend,
in addition to the phage test, the following examinatiocs grouped in
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Table 2. The differential-diagnostic significance of the aesculim test
was pointed out by Parnas (1961) and that of the A2-galactomidase test by
Le Minor and Mollaret (1961) armd/or Nollarst and Le Minor (1962).

ble 2 - Blo cal DAfL i of tures

P. pseudo-

tubsroulosis P. Pestis Ps Multoci ia Sslmonella
Motility + - - +
melibiose + - - €3]
salicin + # + - -
sorbitol + - % + +
rbamose + - * - +
sacharose - - * + -
aesculin + + - -
/')’- gelactosidase + + - -
Urease + - - -
HzS * - , v
indol - - +® -

(#) - very infrequent ercepticus.
3) Serological Investixatiocqs:

a) Aotizeo Apalysis: The antigen analysis for streins of P. peeudo-
tuberculosis is carried out by the technique customary for the diagnostic
of Salmcnella. In rmutine disgnostics, antigen analywis is restricted to
the demmstretion of the 5 thermostable, type-specific O-antigens of types
I-IV described by Thal (195,), the B-antigen a common to types I, II, III
and V of P, pseadotuberculosis and of the H-antigen b so far deanstreted
only for type IV. Routine determination of the subtypes A and B known for
types I and II (Schuetze 1932} and typs IV (Enapp 1960) has no diagnostic
significance.

Bowever, in all servicgical sxsminations, there is importent the
knowl of ths antigen charucteristics common ("Partialsntigengemein-
schaft™} to P. pseudotuberculnsiv, typs II, and the O-fastors & and/or 27
of subgroup B of Salmonalla (Schuetse 1932; Kauffman 1933; Knapp 1560) and
to type IV and the O-fastors 9.46 snd/or 1i of the subgroups D and/or B of




Slamonella (Knapp 1956, 19603 Toucas and Girerd 195¢). Tranaverse serolog-
leal reactions must be excluded by the utilisation of saturated-type sers
in the agglutinmation of ths streins.

uqemm_amm;. For the dlagnoais of the eateris
wd of the sspu.ic=typhoidal form of human pseudotuberculosis, demonstration

of antibodies is of particular importance besause demonstration of the
pathogen iz possible oaly in infrequent cases. Antibodies are already
present in most patients whem the first clinical symptoms occur. Their
demcnstration can be asily made with the agglutination method whieh should
be preferred to KBR (?) {Knapp 1957; Enapp and Stever 1956). Since O-
antibodies are only infrequently demoastrated witl: boiled (sterilised ?)
antigeos (Knapp 1956, Dandels 1962; Mair 1963), agglutination should be
carried out primarily with live or carefully killed test atrains of type
I-V, In cunt=ast to the obgervations wdth types I, IIX and V, agglutina-
tion with test strains of type II and IV is non-specific becanse of their
sutigen relatiom to the subgrours B. D and H of Salmonella. Infections by
types 1T and IV of P. pscudotuberculosis can be confirmed serologically
only through the tranaverse saturation of the patient serum (Enapp 1956,
1960) which is necessary also if the test strains of Salmonella are not
agglutinised in non-saturated patient serum (Danieis 1962). Seversl of
the cases reported (Mollaret 1960, Favre et a)l 1960; Texier 1962; Haatko
ot al 1962) as infections by types II and IV of strains of P. paseudo-
tuberculouls do not satlsfy these dtiagnostic prerequimites. In man,
type-I infections are demnstreted primarily by serology. Infections con~
firyed Abrough saturation of serum and/or demonstretion of pathogen are
less frequmt for type Il and even less frequeat for type III and V
(Knapp 1959, Daniels 1963). ™ all probabdlity, straina of IV of 2.
psegdotuberoulosis are as little pathogenic for oan (Knapp 1956; Deniels
1962) as for experimental aanimales (Thal 1954).

Commumications on the demonstretion of infecticns in man by strains
of type IV should be acoepted with reservations. In & fov patients, the
occmu)wc of incomplete antibodies was obgerved (Inapp 1956; Lindwmann et
al 19480).

&) 1 The choioe animal fur axperimentation is the
guinea sh remembered in animal sxperisentation that the
eirulence u! the individnal strains of the types I, 11, 1Il and V,
pathogemie in guines pigs, differe greatly and that mct strains of type
IV are apathogmnic, Cultare passages of the strains differ in ths
rapddity of decrease of virulencs. Even if the pathogen has besn demon-
strated by culture, negative reactior must be axpectad ‘1 animal «xperi-
mentation. Of interest is a parsooal communicsticz of Purrows (1963) that
he found a subculture of P. psendotuberculosis, type IV (strein Ko. 32),
to be pathogenic in guined pigs.

5) 1 Diagnosis of the pathogen is improved and accelersted

(Xonpp through a phage strein degignated as "P3N-phage”™ isalated
from P. pseudotuberculosis. According to our invest;gations, this
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strain reduced lysis (at differing intensity) in al?! strains of type I-V
of P. pswudotubsrculosis tosted so far end also in strains of P. pestis.
Bacterial stmains of other varieties subject to lysis have so far not heen
observed by us but their demonstraticn can be expected in the individual
case in parallel with tha observations on the pest phages (Girard 1942,
1943). The property of producing lysis in bacteria of cther varieties is
possessed by strains of pest phages and their lytic action on P. pseudo-
tuberculosis and strains of Shigella and Coli has been described repeatedly
(Girard 1542, 1943; Ounnison et al, 1948, 1951; Xnapp 1962, Mollaret 1962).
lyesis of P. pestis by the PST-phage need not be considered in Xurope for

epidemiological reasons. No speclial methods are required to carry cut the
phage test,

~. Summary

-"The benign course of human pseudotuberculoals is found all over
Baropé. Any statements on the septo-typhous course ~an only be made if
the antidody test in case of intestinal infections is carried out as e
routine, with strains of Past. pseudotuberculosis, type I-V. Gme-should
attach a greater importance.to the isolation of Pasteurella out of leces,:
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